Functional role of nitric oxide in the nasal mucosa of the guinea pig after instillation with lipopolysaccharide.
Nitric oxide (NO) has been found to have various actions in the body. Recently, considerable attention has been focused on the intimate relationship between the intracellular production of NO and morphological or functional changes in ciliated cells. The aim of this study was to clarify the functional significance of NO in the nasal mucosa. Healthy, adult, pigmented guinea pigs were randomly divided into one control and three experimental groups. The animals were instilled with either lipopolysaccharide (LPS) only or LPS plus dexamethasone or NG-nitro L-arginine methyl ester (L-NAME). The effect of NO on the nasal epithelium was analyzed morphologically by scanning electron microscopy and physiologically by ciliary beat frequency (CBF) measurement. The origin of NO was also investigated using a fluorescent indicator for NO, namely 4,5-diaminofluorescein diacetate. LPS induced damage of cilia 3 days after the first instillation, while dexamethasone or L-NAME seemed to attenuate the effect of LPS. NO production was localized in ciliated cells and the main source of NO in ciliated cells is suggested to be inducible NO synthase. The greater number of ciliated cells of LPS-treated animals produced a larger amount of NO compared with normal animals. LPS also induced a decrease in CBF, which was inhibited by dexamethasone or L-NAME. It is suggested that NO may play an important role in pathological changes in the nasal mucosa.